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Camden Ark ......... 39.0 .................... 36.0 
White C h s ,  Ark ...... 28.0 21 23 32.0 
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. SECTION IV.-RIVERS AND FLOODS. 
RIVERS AND FLOODS, AUGUST, 1916. 

By ALFRED J. HENRY, Profeseor of Meteorology, in Charge of River 
m d  Flood Division. 

[Dated: Weather Bureau, Sept. 30, 1915.1 

High. nc.ni?m.er stages in the Jfississ#;pi below Cairo.- 
The annual s p i n  rise in the lower asissippi for 1915 

being about 1 foot less than flood stage at  Vicksburg. 
From that date the river fell slowly, untd May 27, rench- 
ing a minimum stage of 17.8 feet. A slow but steady 
rise then set in, cresting at 41.7 feet June 21, with a 
second crest stage of 41.4 feet on July 10 and a third, 
of 40.1 feet on September 7. The low water for the 
summer months was: 

fell short of a floo % stage; the maxinmni stage on March 1 

June. ........ 24.4 ft. on the let. 
July .......... 38.0 ft. on t,he 31st. 
August ........ 33.3 ft. on the 16th. 

The last named is also the low stage between the dates 
June 5 and September 16, a period of 103 days during 
the summer season when much lower water is the rule. 
This is an extraordinary record and is not paralleled 
within the last 41 years. The nearest approach to it was 
during the summer of 1875. At that time, although the 
maxinium stage was less than in 1915, yet, according to 
Section Director Barron, of the Vicksburg station, a 
greater voluine of water was carried by the river a t  that 
t h e .  There was then no continuous levee on the west 
bank of the river in the Vicksburg district, consequently 
thousands of acres of cotton when the plant was full 
grown and heavily fruited were submerged. 

The flood of 1915, however, while not overflowing to 
exceed 1,000 acres of farm land, all of which WMI outside 
the levees, materially interrupted the construction work 
of the Mississippi River Commission. 

The 1575 flood was due to a very considerable sunimer 
flood out of both the Ohio and the Missouri, while the high 
water of 1915 was due to heavy rains over the western 
tributaries and in the immediate watershed of the Mis- 
sissi pi between St. Paul and Cairo only. The final 
awe R of 1915 came as a result of torrential rains in 
Arkansas and southeastern Missouri in connection with 
the West Indian hurricane of August 13-23. (See p. 411 
of this REVIEW.) 

Floods in connection with the West India hu,rrican.e of 
August 13-23.-The above named, in its course north- 
eastward from the Texas coast, was associated with heavy 
rains, particularly to the northwest and north of its 
center, the regions of heavy rains and dates being as 
follows : 

17th. East Texas and northern Louisiana. 
18th. East Texas, northern Louisiana and eastern 

Oklahoma, Arkansas, western Tennessee and Kentucky. 
19th. East Texas, northern Louisiana, Arkansas, 

Tennessee, western Kentucky, and southern. Missouri. 
20th. Western Tennessee and Kentuck southern 

21st. Lower Ohio Valley. 
The total duration of the rains was 36 to 72 hours. 

In the beginning the rains were llght to moderate; in the 

Missouri, southern and central Illinois and P ndiana. 

last 36 hours, however, they were heavy but the latter 
characteristic was not noticed after the storm center 
passed beyond the Ohio Valley on the 22d. 

The distribution of precipitation about the center of a 
tropical cyclone (or West India hurricane) is uniform, 
while the cyclone is in equatorial region; in this particu- 
lar the tropical cyclone differs from the extra tropical. 
In  the storm of the 13th-23d1 the tropical characteristic 
as regards the distribution of recipitation about the 

reached the lower Ohio Valley, although therewere sections 
in its path where the precipitation was both less intense 
and less uniformly distributed than at  others. Thus in 
Arkansas the rains were quite hea in the southwest 

storm's pat-h throu h the middle portion of the state 

tensity of the precipitation was again renewed, however, 
in the northeastern portion of the State and the adjoining 
portion of Missouri. This fact has an important bearing 
on the floods in Arkansas rivers, as will appear later in 
this report. 

Texas rivCrs.-Onl the rivers of estreme east Texas 

as may be seen from the details in the table below: 

TABLE 1.-Flood stages in rivers of Teurs, -4ugust, 1915. 

center was seeiningly maintaine z until the storm center 

portion of the State, considerably 7 ess intense in the 

as it  crossed the va B ey of the Arknnsas River. The in- 

were affected, and t i ese only to a rather slight extent, 

Trinlty ....... Dallas, Tex ....... 
Do ........ Liberty Tex ...... 

Neches.. ..... Rorkladd, Tex.. .. 
Sabbine ........ Logansport La .... 

Do ........ Merryville,ka. ... 
Do ........ Beaumont Tex ... 

Do ........ Orange, Tex ...... 
I I I I 

Above flood stage. Crsst. 
Flood 
stage. 

-- Fed. 
25.0 a0 

28 
2s. 0 20 
20.0 18 
7.0 18 

25.0 18 
a a o  ............. 
4.0 i r  

The Red River and its tributaries, responding to a 
rather uniform distribution of heavy rains on the three 
days-17th to 20th-showed sta es that as a rule fell 

shown in the table. T%e upper Ouachita, above Camden, 
Ark.,. rose to a sta e that overflowed the lowlands in the 

lower reaches of the stream was not reached. 

short of the flood stave or sligh 9 y exceeded it, as also 

vicinity of Arkade 7 phia, Ark., but the flood stage in the 

TABLE 2.-Flood StUgeS Red RiVW and tdwtaties, August, 1916. 

Above flood stage. CreSt. 
Flood River. Station. I 1 stage' 1Fhm-[ To- 1 Stega I Dab. 

24 
30,31 

21 
24,25 

21 
25 
21 
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To- 

1 
3 
8 

11 
12 

The Arkansas between Fort Smith and Pine Bluff was 
slightly above flood stage, escept a t  the last-named 
point. The White, an important tributary that enters 
the Arkansas on the left bank near tho junction of the 
latter with the Mississippi, reached the highest known 
stages at  points along the upper and middle stretches of 
the stream. At Calico Rock the prerious record of 13.1 
feet, on February 14, 1884, was esceeded b.y S feet; at  
other oints theexcessabove previous higliwnterwas much 
less. $ hese remarkable stages were caused by cont.inued 
heavy rains over the upper watershed of tlx White, the 
total fall in the three days Au ust 17-20 being 10 inches 
or more. As previously s t a d ,  the intensity of the pre- 
ci itation in connection with the West India hurricane 

its ath through Arkansas, diminishing from 10 inches 
in I! olk and Howard Counties to less thaii 6 inches in 
Faulkner, Cleburne, Pulaslri, Jefferson, Arkansas, Wlii te, 
Woodruff, and Monroe Counties, in the valley of the 
Arkansas River, in the central part of the State. It is 

ossible that the increased precipitation in Arkansas was 
Xue to topographic features, since many of the heaviest 
falls were reported along the eastern edw of the Ozarks, 
which here m e  500 to 1,000 feet above h e  valleys in the 
eastern part of the State. 

o P August 13-23 was markedly different ill portions of 

TABLE %.-Flood stages in Arkansas River and tributarics, August, 1915. 
Stage. Date. 

Fee. 
---- 

15.2 1 
17.7 3 
15.9 4 

5 16.1 
19.9 6.7 

station. MissrsSlppi ......... 
DO ............ 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 
Do ............. 

~~ ~~~~ 

Feet. 
Kmkuk, Iowa ......... 14.0 1 
WS~SSW m ............ 17.0 3 pMa ......... 14.0 1 % - -  ......... 13.0 1 
Orsfton, ill ............ 18.0 3 
st. LOUIS, Mo .......... 30.0 { 2 
Cheater,I11 ............ 30.0 23 

CspeGirardeau.Mo ... 30.0 { 2 
ArhmmsCitp,Ark .... 42.0 30 

From- 
-- 

26 
20 
21 
22 

20 
20 
22 
24 
31 
20 
22 

~ 

To-- - 
:?I; 

21 
23 
2.1 

24 
25 
31 
31 
31 
31 
27 

............... 

The Neramec of Nissouri-This stream has its origin 
in the eastern foothills of the Ozarks, in the south- 
western art of Missouri, and flows in a northeasterly 
course, &charging into the Mississippi about 20 miles 
south of St. Louis. The Weather Bureau does not main- 
tain an station along its course. The following account 

September 21, 1915: 
The rain of August 19-21, in the St. Louis district. r%u.used disastrous 

floods in the Meramec River to the south and west d the citv, the 
greatest damage probably occurring at  Valley Park, allout 20 d e s  to 
the southwest. 

According to the best re orb the river rose about T ieet on the night 
of the 19th and about 17 feet additional on the 30th. It was practi- 
cally stationary during Saturday, the Zst,  and it was generally assumed 
that high water had been reiched, but during the night df the 31st 
and the day of the 22d an additional rise of 19 feet oci.urced, making a 
total of 43 feet above low water. This submereed oracticallv the 

of the d ood was extracted from the Engineering News of 

Stage. 

Ffet. 
6.3 

24.5 
23.0 
23.8 
24.s 
61.0 
37.8 
33.9 
2G.2 
31.6 
31.9 
28.2 

ascertained, however, no lives were lost, but the damage to property 
wag enormous. 
This stage of the Meramec was probably partly a result of the con- 

clition of the Mississippi River, into which the former discharges 30 
miles below Valley Park. The MisRissippi rose from a stnge of 3 feet 
on Thursday to a stage of 30 feet on Sunday. 

According to newspaper reports 30 persons were 
drowned in various parts of St. Louis County, due to the 
floods of the 20th to 22d. In  East St. Louis much farm 
land was overflowed by the breaking of the Wood River 
levees on the 31st. A part of the new levee at  East Alton 
also gave way, flooding the lowlands and endangering 
lives, but prompt action revented great loss of life. 

floocl of the month occurreh on August 3, in connection 
with a series of thunderstorms in northwestern Pennsyl- 
vania. The rninfall a t  Erie, Pa., was 5.5f inches in about 
15 hours, resulting in a serious overflow of Mill Creek and 
the loss of much pro erty and 30 lives. 

tributaries, in which a flood stage was reached, appear 
in the table below. 

TABLE 4.-Flood stages i b  Xississippi R im,  Azcgicet, 1915. 

TAP Erie. $oocZ.-Prohn K IT the most destructive local 

The details of hig 1 water in the Mississippi and its 

Date. 
-- 

26 
20 
21 
22 
25 
21 
21 
24 

27,28 
31 
21 
24 

- 

I 1 /From- 

A r h w  ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 
Do. ............ 

white .............. 
Do.. ........... 
Do.. ........... 
Do.. ........... 
Do.. ........... 

Black.. ............ 
Fourebe la Fave 

Creak. 

Fed. 
5.0 

22.0 m. o 
23.0 
25.0 
18.0 
18.0 
26.0 
22.0 
30.0 
14.0 
23.0 

River. 

6 .............. 1. 
21 
24 

Station. 

10 ................ ::I:zl : 

............. niInois ............. 
Do ............. 

TABLE 5.-Flood stages in Illinois, Aiigust, 1915. 

............ ~a sa11e m 1 
Peoria. ............. 
Beardstown. Ill.. ...... 

Stage. 

Feet. 
26.4 
24.0 
22.9 
21.1 
22.2 
20.0 
1s. 7 
27.0 
26.4 

1 IFrom-! To- I Stage. 1 Date. ----- I 
I 

Date. -- 
1 

3 
1 
5 

15 
6 
6 

22 

a 

From- I-I-- 
1 
1 
1 
3 

15 
4 
1 

20 

I 
.......... 

31 
17 
31 

To- 

Feet. 
24.2 6 

whole town well above the ordinary second-stor? lcv& and a#larie 
part of the rise having come during the night, it appears that a majority 

TABLE 6.-FlOOd stages in llli88oiwi River and tributaries, Avglurt, 1916. 

F&. 
22.0 
23.0 
21.0 
21.0 
22.5 
20.0 

I I I Above flood 

... 

Missouri.. ......... 
Do.. ........... 
Do. ............ 
Do. ............ 

Smoky IIIII. ....... 
Do.. ........... 

Republican.. ...... 
Grand.. ........... 
Gasconade.. ....... 

10 
3 

11 
4 

15 
6 
9 

22 

.... 
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River. 

Floods in rivers of the South and East.-The table 
below shows the essent.ial facts in connection with high 
water in the streanis named. The flood in the White 
River of Indiana was due to the preci itation that 

before mentioned; the remaining floods Were niostly 
due to heavy local rains in the respective watersheds. 

TABLE 7.-F/ood stages i?& carbits FI'vfrs, Airgztst, 1915. 

occurred in connection with the West In  (rr Ian hurricnne 

Station. 

To- 

21 

a0 25 
26 

24 
13 

14 ....... .- 

(I Mostly live stock. - ~ -  
Stage. I Date. Hydrographs for t ical points on several princi a1 

rivers are shown on &!art I The stations selected or 
................ chartin are Keokuk, St.Louis, Memphis, Vicksburg, and 

13 New Or ems, on the Mississi pi; Cincinnati and Cairo, on 
................ 12-5 24 the Ohio; Nashville, on the uniberland; Jonnsonville, on 

13.1 26 the Tennessee; Kansas City,on the Missouri; Little Rock, 
on the Arkansas; and Shreveport, on tho Red. 

f -__- 
Feet. 

E 7 4.5 20 
74.4 

14 
13 

30.4 
20.8 

Flood I 

Chattahoochee. .... 
Wateree ........... 
Santee ............. 

Do ............ 
Roanoke ........... 
Staunton.. ........ 
White .............. 
Et. Joseph.. ....... 
Connqiies.4ngCreek 
Connecticut.. ...... 

stage. I---- 

Eufaula, Als.. ....... 
famden 8. C ......... 
Ferguson, S. C ........ 
Weldon. N. C ......... 
Randolph, Va. ....... 
Elliston, Ind.. ....... 
Montpelier, Ohio.. ... 
Ellwood City, Pa ..... 
Hnrtford, Corn ....... 

Rimini, k. C .......... 

- - IFrom- 
Fccl. 

4.0 
24.0 
12.0 
12.0 
30.0 
21.0 

Property lOS8 by jood,  August, 1915. 

{ g 
;{ 35 

13 
24 
1s 

14 ....... 

District. 

Data. 

Ycan level during August 1915: 
Above mean sea level 'at New York.. .... 
Above or below- 

Mean stage of July 1915 .............. 
Mean stsge of A u g h  1914 ........... 
Average stage for Au&t,last 10 years 
Highest recorded August stage ....... 
Lowest recorded August stage.. ..... 

Probsble change during September, 1915.. ... 

Little Rock Ark ................. 
Fort Smith'Ark .................. 
Bhrcrrport'I.s ................... 
Columbia, 8. c 

Total.. ..................... 

superlor. 
Huron. -- 

Feet. Fed. 
803.41 580.11 

+O. 12 +& 19 
-0.34 -0.53 
-0.3 -0.87 
-1.52 -3.40 
+as1 +a26 
+a 1 -a 3 

Erie. Ontario. 

Loss o f l i  e mid proprty.-Between 50 and 60 persons 

Thirty of this number perished in the Erie, Pa., catns- 
trophe, and 30 more were drowned in St. Louis County, 
Mo., by the overflow of the Meraniec and Des Peres 
Rivers. 

The property loss is uncertain a t  best. Systematic 
efforts to arrive a t  an approximate figure are made by 
officials in charge of river district centers. These show 
an approximate loss of about four millions, distributed 
as shown in the table below; while oubof-hand estimates, 
made by newspaper repo!t,ers, show additional losses ag- 
regating about four niillions, distributed as follows: 

Brie, Pa., $3,000,000; St. Louis County mid western Illi- 
nois, $1,000,000; making an aggregat.e of about $7,000,000 
for the month. 

lost their f ives during the month by reason of floods. 

Feet. 
5T2.34 

+a26 
-an  
-0.33 
-1.17 
+O.QB 
-a3 

[Dated: Detroit, Mich., Sept. 4,1915.1 

The following data are reported in the Notice to 
Mariners of the above date: 

-- 
Feet. 
24543 

+am -am 
-1.21 
-2.83 
+1.08 
-0.4 

Lakes. I 


